The protozoan parasite Cryptosporidium infects a wide range of vertebrates. Enormous numbers of oocysts are excreted in the feces of C. parvum-infected calves. Human infection occurs by oral transmission of oocysts, causing severe diarrhea. The infection route of human cryptosporidiosis may be through direct or indirect waterborne transmission of oocysts from man to man or from animals to man [11, 12] . In consequence, cryptosporidiosis occurs through drinking water contaminated with oocysts. In the U.S.A., waterborne cryptosporidiosis was described in Milwaukee in 1993, resulting in 403,000 infections and about 400 deaths in humans [5] . In Japan, cryptosporidiosis was reported in Kanagawa Prefecture in 1994 and Saitama Prefecture in 1996 with 461 [3] and 8,000 infections [14] , respectively.
According to recent reports, the DNA of C. parvum isolated from humans and animals is divided into 2 groups by the PCR-RFLP analysis, that is, one group originated directly from human patients and the other group had various host origins [2] . The human genotype I was limited in humans, while the bovine genotype II was widely spread in cattle, humans and mice [6] , and this suggests that C. parvum of cattle is an important zoonotic agent.
An active concern should be expressed regarding the zoonotic nature of cryptosporidiosis. In public health, it is important to know the prevalence of Cryptosporidium infection in cattle. Although many oocysts are excreted in the feces of clinically-affected Cryptosporidium-positive calves, the excretion of oocysts in subclinical cases of cryptosporidiosis is also thought to be an important etiological factor of cryptosporidiosis in humans. In this study, the authors investigated the prevalence of Cryptosporidium infection in clinically healthy Holstein cattle in the Tokachi district of Hokkaido, one of the largest dairy farming zones in Japan.
Fecal samples were collected from clinically healthy female cattle. From June to September 2000, fecal samples were collected from a total of 338 cattle (9-38 months old) during the examination on pregnancy. These cattle were owned by 280 farmers and raised in 9 public pastures with an average population of about 1,200 head each. In June and July 2001, random fecal sampling was done on 142 clinically healthy younger cattle (0-9 months old) by 14 veterinarians. These cattle were raised by 60 farmers, each keeping an average of about 100 head in his farm.
Using rectal sleeves, about 20 g of feces was collected from each animal. About 1 hr after collection, 5 g of the fecal sample was placed in a 50-ml plastic tube, and 3% potassium bichromate solution was added to make a total volume of 30 ml. The samples were then stored at 4°C and processed for isolation of oocysts within 1 week. The continuous sucrose gradient method [9] was used for isolation of oocysts. For fluorescein stain of oocyst, the direct immunofluorescence assay (IFA) (Crypto-Cel, Cellabs Pty. Ltd., Brookvale, NSW, Australia) was used. For the IFA-positive samples, DAPI (4', 6-diamidino-2-phenylindole) stain assay [1, 12] was used to confirm the sporozoites in oocyst. For genetic identification of Cryptosporidium, DNA was extracted from IFA-positive oocysts and then subjected to PCR-RFLP analysis according to a previously described method [15] . Table 1 shows the list of animals (older cattle) from which Cryptosporidium oocysts were identified in 2000. Of the 338 fecal samples examined, C. muris oocysts were detected in 7 cattle (2.1%) from 4 of the 9 public pastures. Table 2 ers, while C. muris oocysts were detected in the feces of 3 cattle (2.1%) of 2 of the 60 farmers. [16] , genetic differentiation of C. parvum and C. muris became possible by using a specific restriction enzyme. The results of identifying Cryptosporidium oocysts by the PCR-RFLP (data not shown) analysis were identical with those of the morphological examination. All the genotypes of C. parvum isolated in this study were type II. Our findings also agreed with those of Carraway et al. [2] who demonstrated that genotype I of C. parvum exclusively infects humans while genotype II has infectivity covering a wide range of hosts, including cattle.
With regards to the prevalence of C. parvum, the present figure (26.3%) in cattle less than 1 month old was higher than the national average (2.5%) in 1997 [10] . However, the prevalence (12.0%) of C. parvum in 0-2-month old calves in this study is much lower than that reported in dairy farms in Canada (59%) [7] and Spain (56.9%) [4] . However, calves that showed diarrhea were included in these studies, which may overestimate the actual prevalence of subclinical cryptosporidiosis. Although C. parvum oocysts were not observed in older cattle, it is likely that adult carriers may play a role as a source of infection [4] . In 2001, C. parvum oocysts were detected in 50% (14/28) of water samples collected from 10 rivers in the Tokachi and Kushiro districts of Hokkaido [15] . Consequently, the feces of subclinically infected cattle in this study is thought to become a possible source of Cryptosporidium infection in animals and humans.
On the other hand, in the prevalence of C. muris, the present figure (2.3%) in cattle more than 1 month old was higher than the national average (1.4%) in 1997 [10] , but it is consistent with the data from research done in slaughter houses (1.5-2.8%) [8, 13] . Since C. muris oocysts are detected mainly in older pastured cattle, to become the source of waterborne cryptosporidiosis in cattle, it is possible that the oocysts are persistently excreted on pastures and subsequently carried to seepage, further into rivers by rain water. These oocysts seem to become the source of waterborne cryptosporidiosis in cattle.
No mixed infections with C. parvum and C. muris were observed in this study. Since C. parvum-positive cattle concentrated in the 0-2-month old group, and C. muris-positive cattle were distributed in cattle over 8 months old, the apparent differences between the two protozoan species may be defined by age of the host and their preferred sites for development within the host, that is, microvilli of epithelium in the small intestine is preferable for C. parvum and microvilli of fundus glands in the abomasum for C. muris.
